DEC-03-2003 17:52 WELLS ST JOHN PS 5098383424 

Appl. NO. 09/945,393 

In the Claims 



1 . (currently amended) A dielectric material forming method comprising: 
forming a first monolayer; 

forming a second monolayer on the first monolayer, one of the first and second 
monolayers comprising tantalum and oxygen and the other of the first and second 
monolayers comprising oxygen and anoth e r ele ment different from t a ntalum zirconium ; 
and 

forming a dielectric layer comprising the first and second monolayers, the 
dielectric layer exhibiting a dielectric constant greater than the first monolayer. 

2. (original) The method of claim 1 wherein the first monolayer comprises 
tantalum and oxygen. 

3. (original) The method of claim 1 wherein the second monolayer 
comprises tantalum and oxygen. 

4. (original) The method of claim 1 wherein the first monolayer comprises 
tantalum pentoxide. 

5. (currently amended) The method of claim 1 wherein the another e l e m e nt 
oompricoc a Group IB to V I IIB olomont other of the first and second monolayers 
consists of oxygen and zirconium . 

6. (original) The method of claim 1 wherein the forming of the dielectric layer 
comprises annealing. 
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7. (original) Th method of claim 1 wherein the forming of th first or s cond 
monolayer comprises atomic layer depositing. 

8. (currently amended) A dielectric material forming method comprising: 
chemisorbing a first dielectric material on a substrate; 

chemisorbing a second dielectric material on the first material, one of the first 
and second materials comprising oxygen and a mota l olomon t , titanium, and zirconium : 
and 

forming an enhanced dielectric material comprising the first and second 
materials, the enhanced dielectric material exhibiting a dielectric constant greater than 
the first material. 

9. (canceled). 

10. (currently amended) The method of claim 8 wherein the first material 
comprises oxygen a nd a Group IB to V III B ele m e n t , titanium, and zirconium . 

11. (currently amended) The method of claim 8 wherein the second material 
comprises oxygen and a Group I B to VI I IB olomon t . titanium, and zirconium . 

12. (original) The method of claim 1 1 wherein the first material comprises 
tantalum pentoxide. 

1 3. (currently amended) The method of claim [[8]] H wherein the metal 
e lemont compricoc titanium or zirconium first material comprises tantalum and oxygen . 

14. (canceled). 
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15. (currently amended) The method of claim [[14]] 8 wherein the one of the 
first and second materials compris e s consists of oxygen, titanium, and zirconium. 

1 6. (original) The method of claim 8 wherein at least one of the first and 
second materials consists of a monolayer. 

1 7. (original) The method of claim 8 wherein the chemisorbing of the first or 
second material comprises atomic layer depositing. 

1 8. (original) The method of claim 8 wherein the forming of the enhanced 
dielectric layer comprises annealing. 

19. (original) The method of claim 8 wherein the enhanced dielectric material 
further exhibits less current leakage than the first dielectric material, 

20. (currently amended) A dielectric material forming method comprising: 
chemisorbing alternated monolayers of a first dielectric material and a second 

dielectric material over a substrate; and 

providing fewer monolayers of the second material compared to the first material, 
the first material comprising tantalum and oxygen and the second material comprising 
oxygen and at leas t on e Group I VB o l omont zirconium . 

21 . (original) The method of claim 20 wherein from about 2% to about 20% of 
the monolayers comprise second material monolayers. 

22. (original) The method of claim 20 further comprising approximately evenly 
int rspersing the second material monolayers among the first material monolayers. 
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23. (original) The method of claim 20 further comprising chemisorbing a 
majority of the second material monolayers on an underlying second material 
monolayer 

24. (original) The method of claim 20 wherein the first material comprises 
tantalum pentoxide. 

25. (currently amended) The method of claim 20 wherein the Group I VB 
o l omont second material further comprises a t le a s t on e of titanium and zirconium . 

26. (original) The method of claim 20 wherein the chemisorbing of the 
monolayers comprises atomic layer depositing. 

27. (original) The method of claim 20 further comprising annealing the 
monolayers. 

28. (currently amended) A dielectric material forming method comprising: 
atomic layer depositing an oxide of a Group I VB meta l zirconium on a first 

dielectric material comprising tantalum oxide; and 

forming a second dielectric material comprising the Group I VB motal zirconium 
oxide and the first dielectric material. 



S:\mi22\1726W03.<toGA27Q3Q9291126N R 

PAGE 7/19 * RCVD AT 12/3/2003 8:38:02 PM [Eastern Standard Time] * SVR:USPTO€FXRF-1/0 * DNIS:8729306 * CSID:S098383424 * DURATION (mnHSS):04-18 



DEC-03-2003 17:52 WELLS ST JOHN PS 5098383424 P. 

Afipl. No. 09/945,393 

29. (currently amended) Th m thod of claim 28 wherein the atomic layer 
depositing comprises: 

chemisorbing at leas t one Group IVB m e ta l a zirconium precursor on the first 
dielectric material; 

purging chemisorption byproducts and excess metal zirconium precursor from 
over the substrate; 

chemisorbing an oxygen precursor on the chemisorbed Group IVB moto l 
zirconium : and 

purging chemisorption byproducts and excess oxygen precursor from over the 
substrate, a chemisorption product of the at least ono Group IVB mota l zirconium 
precursor and the oxygen precursor comprising at looot ono Group IVB motal zirconium 
oxide. 

30. (currently amended) The method of claim 29 wherein the at looot ono 
Group I VB motal zirconium precursor comprises two Group IVR m^tal prpmrrnrr 
Zrft-butoxide)* . 

31 . (original) The method of claim 28 further comprising forming the first 
dielectric material by atomic layer depositing. 

32. (original) The method of claim 28 wherein the tantalum oxide comprises 
tantalum pentoxide. 

33. (original) The method of claim 28 wherein the forming of the dielectric 
layer comprises annealing. 

34. (cane led). 
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35. (currently amended) A dielectric material forming method comprising: 
atomic layer depositing a plurality of monolayers, each of the plurality of 

monolayers comprising both an oxide of q Group I VB mota l zirconium and tantalum 
oxide; and 

forming a dielectric material comprising the Group I VB mota l zirconium oxide and 
the tantalum oxide, the dielectric material exhibiting a dielectric constant greater than 
that of tantalum oxide. 

36. (currently amended) A dielectric layer comprising a first monolayer 
comprising tantalum and oxygen and a second monolayer comprising oxygen and 
anoth e r -e l e m e nt different from t a nt a lum zirconium , the dielectric layer exhibiting a 
dielectric constant greater than the first monolayer. 

37. (original) The dielectric of claim 36 wherein the first monolayer comprises 
tantalum pentoxide. 

36. (currently amended) The dielectric of claim 36 wherein the another 
element oompr i aoo o Group I B to V I I I B e l e mont second monolayer consists of oxygen 
and zirconium . 

39. (currently amended) A dielectric material comprising first and second 
chemisorbed materials, the second material comprising oxygen and a Group I B to VI II B 
etemei rtjtitanium. and zirconium and the dielectric material exhibiting a dielectric 
constant greater than the first chemisorbed material. 

40. (original) The dielectric of claim 39 wherein th first material compris s 
tantalum pentoxide. 
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41. (canceled)* 

42. (currently amended) The dielectric of claim 39 wherein the second 
material furthor compricoc a d i fferent Group I B to V III B elomont consists of oxvaen. 
titanium, and zirconium . 

43. (original) The dielectric of claim 39 wherein at least one of the first and 
second materials consists of a monolayer. 

44. (original) The dielectric of claim 39 wherein the dielectric material further 
exhibits less current leakage than the first dielectric material, 

45. (currently amended) An enhanced dielectric material comprising 
alternated chemlsorbed monolayers of a first dielectric material and a second dielectric 
material over a substrate, the enhanced dielectric material comprising fewer 
monolayers of the second material compared to the first material, the first material 
comprising tantalum and oxygen, and the second material comprising oxygen and at 
loact ono of a Group I VB e lement zirconium . 

46. (original) The dielectric of claim 45 wherein from about 2% to about 20% 
of the monolayers comprise second material monolayers. 

47. (original) The dielectric of claim 45 wherein the second material 
monolayers are approximately evenly interspersed among the first material monolayers. 

48. (original) The dielectric of claim 45 wherein a majority of the second 
material monolay rs contact an underlying second mat rial monolay r. 
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49. (original) Th dielectric of claim 45 wherein the first material comprises 
tantalum pentoxid . 

50. (currently amended) The dielectric of claim 45 wherein the Group I VB 
element second material further comprises at loaot one of titan i um and zirconium. 
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